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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. Claims 1, 4, and 7-1 1 have been canceled. Claims 3, 5, 6, and 13 have been 
amended to be written in independent form. Also, claim 13 has been amended to correct a 
typographical error. Dependent claims 2 and 12 have been amended to depend from amended 
independent claims 6 and 13, respectively. In addition, dependent claim 12 has been amended to 
correct antecedent basis. 

New claims 14-27 have been added. Support for new claims 14, 15, 18, 21, 
and 25 is found, inter alia, in originally filed independent claim 7. Support for new claims 16 
and 19 is found, inter alia, in originally filed claim 2. Support for new claims 17 and 20 is 
found, inter alia, in originally filed claim 1 0. Support for new independent claim 22 is found, 
inter alia, in originally filed claims 1, 2, 3, and 6, and in the specification on page 15, lines 9-H t 
page 18, lines 9-12, and page 21, lines 15-17. Support for new claims 23 . 24, and 27 is found, 
inter alia, in originally filed claims 5, 6, and 13, respectively. Support for new claim 26 is 
found, inter alia, in originally filed claim 8. No new matter has been added. 

Listing of Claims: 

Claims 1 (canceled) 



Claim 2 (amended): The multi chip modul e-instrument controller of clain [[1J]6, further, 
comprising a plurality of analog outputs, each output being controlled by m independent digital- 
to-analog converter, each of said independent digital-to-analog converters being configured to 
convert from one of at least two possible depths to analog. 
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Claim 3 (amended): [[The]}An muiti chip modulo i nstrument controller of claim 1, 
wher e u ic omprising : 

a non-volatile memory stor age component for program and data storage: 

a large volatile memory storage component for additionalpropram and data 
storage: 

a processor coupled to both the non-volatile memory storage component and the 
large volatile memory storage components, the processor capable of high- 
frequency and low-frequency operations and having an embedded memory for 
storing an initialization program that enables the processo " to start up processing 
without first retrievin g a program from the non- volatile memory: 

at least two internal oscillators coupled to the processor, for providing clock 
signals for the low-frequency and high-frequency operatio ns; 

. a plurality of gates arranged in a field programmable gate irrav. the gate array 
coupled to the processor and configured to run mdependert processes in parallel 
with the processor: and 

a plurality of a nalog-to-digital converters for receiving a p,uralitv of analog 
inputs, digitizing the an alog inputs at one of at least two po ssib le bit depths, 
thereby generating digital inputs, and providing the digital inputs to the processor: 

whereina first portion of the gates in the field programmable gate array is 
configured to perform signal processing; and 
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wherein a second portion of the gates in the field programmable gate array is 
configured to operate as a signal distribution matrix for rerouting signals within 
the multi chip instrument controller. 



Claim 4 (canceled) 



Claim 5 (amended): [[The]] An m ulti chip modul o instrument controllerof claim 1, Author 
comprising: 

a non-volatile m emory storage component for program arrd data storage; 

a lanse volatile me mory storage component for additional urogram and data 
storage: 

a processor couole d to both the non-volatile memory storage component and the 
large volatile mem ory stora g e components, the processor capable of high- 
frequency and low-frequency operations and having an embedded memory for 
storing an initialization program that enables the processor to start up processing 
without first retri eving a program from the non-volatile memory: 

at least two internal o scillators coupled to the processor, ft r providing clock 
signals for the low-frequency and high-frequency operation s: 

a p l urality of gates arranged in a field programmable gate array, the gate array 
coupled to the proc essor and configured to run independent processes in parallel 
with the processor; 
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a plurality of analog-to-digitai converters for receiving a plurality of analog 
inputs, digitizing the analog inputs at one of at least two possible bit depths, 
thereby generating dieital inputs, and provi d ing the digita inputs to the processor, 
and 

a resettable digital real-time quartz controlled clock for accurate date and time 
stamping of data before it is stored in the non-volatile memory. 



Claim 6 (amended): [[The]] An multi chip modulo instrument controller ?f olaim 5, comprisin^ 

a non-volatile memory storage component for program and data storage: 

a large volatile memory storage component for additional urogram and data 
storage; 

a processor coupled to both the non-volatile memory storage component and the 
large volatile memory storage components, the processor capable of high- 
frequency and low-frequency operations and having an err bedded memory for 
storing an initialization program that enables the processor to start up processing 
without first retriev ing a program from the non-volatile memory: 

at least two internal oscillators coupled to the processor, fcr providing clock 
signals for the low-frequency and high-frequency operatio is: 

a plurality of gates arranged in a field programmable gate array, the gate array 
coupled to the pr ocessor and configured to run independent processes in parallel 
with the processor: and 
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a plurality of analog-t o-digital converters for receiving a plurality of analog 
inputs, digitizing the analog inputs at one of at least two possible bit depths, 
thereby generating digital inputs, a nd providing the dieittJ inputs to the processor: 

wherein a portion of the gates in the field programmable gate array are configured 
to operate as an internal embedded power converter capable of receiving an input 
voltage level and generating each operating and reference voltage needed within 
the instrument controller. 



Claims 7-11 (canceled) 



Claim 12 (amended): The method for conducting multiple parallel monitoring and control 
fa notionsprocessing using a single multi chip modulo instrument control er as in claim [[1 1]]13, 
further comprising the additional step of providing at least two internal oscillator signals to the 
processor for low-speed and high-speed digital signal processing operations. 



Claim 13 (amended): [[The]] A method for conducting multiple parallel monitoring and control 
fimotionaprocessinp; using a single multi chip modulo instrument controller as in claim 11, 
further comprising tho stcttM > ihaving a processor a nd a field programmab e array, the method 
comprising: 

receiving a plurality of analog inputs, digitizing the analog in puts at one of at least 
two possible bit depths (thereby generating digital inputs): 

providing a first portion of the digital inputs to the processor; 
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providing a remaining portion of the digital inputs to the f ield programmable gate 

performing digital signal processing on the first portion of' the digital inputs 
utilizing the processor: 

receiving the remaining portion of the digital inputs at the field programmable 
gate array and configuring a first portion of the gates in tha field programmable 
gate array to perform digital signal processing on the remaining portion of the 
digital inputs, thereby conducting multiple parallel processing using a single 
instrument controller: and 

configuring a sectio asecond portion of the gates in the fieki programmable gate 
array to operate as an internal embedded power converter capable of receiving an 
input voltage level and generating each operating and reference voltage needed 
within the instrument controller. 

Claim 14 (new): The instrument controller according of claim 3, whereir a third portion of the 
gates in the field programmable gate array is configured to activate the instrument controller 
from a deactivated state, or to deactivate the instrument controller from an active state. 

Claim 15 (new): The instrument controller of claim 3, wherein the processor is configured to 
automatically activate from a totally deactivated (unpowered) state upon receiving an external 
activation signal, perform proscribed operations, and automatically return to a totally deactivated 
state using no power. 
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Claim 16 (new); The instrument controller of claim 3, further comprisin-j a plurality of analog 

outputs, each output being controlled by an independent digital -to-analo£ converter, each of the 

i 

independent digital-to-analog converters being configured to convert from one of at least two 
possible bit depths to analog. 

Claim 1 7 (new): The instrument controller of claim 3, wherein a third potion of the gates in the 
field programmable gate array is configured to operate as an internal embedded power converter 
capable of receiving an input voltage level and generating each operating and reference voltage 
needed within the instrument controller. 

Claim 1 8 (new): The instrument controller of claim 5, wherein the processor is configured to 
automatically activate from a totally deactivated (unpowered) state upon receiving an external 
activation signal, perform proscribed operations, and automatically return to a totally deactivated 
state using no power. 

Claim 19 (new): The instrument controller of claim 5, further comprising a plurality of analog 
outputs, each output being controlled by an independent digital-to-analog converter, each of the 
independent digital-to-analog converters being configured to convert from one of at least two 
possible bit depths to analog. 

Claim 20 (new): The instrument controller of claim 5, wherein a portion of the gates in the field 
programmable gate array is configured to operate as an interna] embeddec power converter 
capable of receiving an input voltage level and generating each operating and reference voltage 
needed within the instrument controller. 
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Claim 21 (new): The instrument controller of claim 6, wherein the processor is configured to 
automatically activate from a totally deactivated (unpowered) state upon receiving an external 
activation signal, perform proscribed operations, and automatically return to a totally deactivated 
state using no power. 



Claim 22 (new): A stand-alone instrument controller comprising: 

a plurality of gates arranged in a field programmable gate, array having multiple 
portions of gates, the multiple portions of gates including: 

a first portion of the gates in the field programmable gate array is 
configured to perform signal processing, 

a second portion of the gates in the field programmable gate array is 
configured to operate as a signal distribution matrix, and 

a third portion of the gates in the field programmable gate array is 
configured to operate as an internal embedded power converter; 

a microprocessor coupled to the plurality of gates, and configured to operate 
independently or under the control of the plurality of gates; 

a non- volatile memory storage system with non- volatile storage components for 
programs and data storage coupled to both the microprocessor and the plurality of 
gates; 

a large volatile memory storage system coupled to the microprocessor with 
volatile storage components having a memory size that is comparable to, or larger 

than> an address space operated upon by the microprocessor; 
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a plurality of analog-to-digital converters for receiving a j lurality of analog inputs 
and digitizing the analog inputs, thereby providing digital inputs for use in the 
instrument controller; and 

a plurality of analog outputs where each analog output is controlled by an 
independent digital-to-analog converter, and each independent digital-to-analog 
converter is configured to convert from one of at least twe possible depths to 
analog. 

Claim 23 (new): The stand-alone instrument controller of claim 22, further comprising a 
resettable digital real-time quartz controlled clock for accurate date and teme stamping of data 
before it is stored in the non-volatile memory. 

Claim 24 (new): The stand-alone instrument controller of claim 22, wherein the internal 
embedded power converter is configured to receive an input voltage levei and to generate each 
operating and reference voltage needed within the instrument controller. 

Claim 25 (new): The stand-alone instrument controller of claim 22, wherein the microprocessor 
is configured to automatically activate from a totally deactivated (unpowtTed) state upon 
receiving an external activation signal, perform proscribed operations, and automatically return 
to a totally deactivated state using no power. 

Claim 26 (new): The stand-alone instrument controller of claim 22, further comprising at least 
two internal oscillators coupled to the microprocessor for providing clock signals for low- 
frequency and high-frequency operations. 
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Claim 27 (new): A method for conducting multiple parallel processing v,sing a single instrument 
controller having a field programmable anray, the method comprising: 

configuring a portion of the gates in the field programmable gate array to operate 
as an internal embedded power converter capable of receiving at least one input 
voltage level and generating each operating and reference voltage needed for 
activation, operation, and deactivation of the instrument controller. 
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